Measurements of oxygen consumption (Vo2) were made during sleep in 10
(Vo2) were made during sleep in 10 patients with atopic dermatitis. Two groups of healthy children acted as controls. All subjects were studied in bed in an environmental temperature of 24-26°C, and sleep was confirmed during continuous electroencephalographic monitoring. Mean (SD) values of Vo2 in sleeping patients who were not scratching ranged from 4'0 (0.4) to 7*4 (0.7), which was not statistically significantly different from control values which ranged from 3-24 (0. 3) negative energy balance would result, and if this persisted this might result in impaired growth.
The aim of this study was to measure oxygen consumption (Vo2) during sleep in children with dermatitis, during periods of scratching and non-scratching, and to compare it with oxygen consumption of the nonatopic healthy child. We chose to do this study at night, to eliminate confounding variables that affect oxygen consumption such as normal daytime activities and feeding. (A, fig 2) . Vo2 in healthy children falls with age, from approximately 8-9 ml/min/kg in the youngest children to approximately 3-6 ml/min/kg in the older ones (fig 2) .
The distribution of the plots for Vo2 in the two groups were examined and these data can be assumed to follow a statistically normal distribution. In each control subject from group B, the mean of 15-20 one minute measurements of Vo2, obtained approximately four hours after the child had fallen asleep were used. Thus one value from each patient represents sleeping Vo2 in both control groups. The range of mean V02 in group A was 3-6-9-2 (median 6-8) mlmin/kg and in group B, 3-6-6-0 (median 5 25) ml/min/kg. Multiple regression methods showed that the slopes and intercept of the two lines formed by these data did not differ significantly so data from the two groups were pooled (n=28). From this pooled data a single regression line with its 95% confidence interval was constructed to give a control range for Vo2 (see fig 1) . Superimposed on this control range are the measurements of Vo2 of nine patients who scratched during sleep. In four patients, Vo2 was variable with measurements of Vo2 within the control range as well as above it (fig 1) . Using the Student's t test there was no significant difference in individual mean values for Vo2 in sleeping controls and sleeping, nonscratching patients. The range of Vo2 for the patients was between 4 0±0 4 and 7-4±0 7 ml/min/kg. However, during sleep, scratching caused a significant increase in Vo2 compared with values measured when the patients were asleep and not scratching (table 1) .
Patients scratched at all times of the night but most scratching occurred during the early morning. One child scratched during the late evening (22.00-24.00), 17 children scratched between the hours of 02.01 and 04.00, and 14 children during the early morning (04.01-08.00).
Each child was measured for approximately 15 minutes on three to seven separate occasions during the night (table 2). The time spent scratching during these measurements was between 1 /% and 48% of the total measurement period. During scratching Vo2 was within the normal range for one child only (table 2) but for the other eight patients the mean Vo2 during scratching was 12-82% (median) above non-scratching mean Vo2. Scratching occurred more usually during sleep stage 2. Few patients scratched during REM sleep and no children were observed to be scratching during sleep stage 4. Discussion Energy expenditure rises with increased movement. If measurements of energy expenditure are made while an individual is awake, complete cooperation is required. This is difficult to obtain from children, particularly if they are very young and it was for this reason that measurements during sleep were made. EEG recording was used to confirm that the child was indeed asleep during the time when the measurements were taken. This was particularly important when measuring the metabolic rate of children with eczema during periods of scratching, when it is difficult for an observer to know whether or not a child is asleep. However, there are limitations to the approach used here. Although many measurements were taken from each child throughout the night and a rise in energy expenditure identified during scratching, it is only possible to quantify this rise if continuous measurements of Vo2 are made throughout the night. The variability of Vo2 and the small number of subjects made it difficult to seek an association between episodes of nocturnal scratching, oxygen consumption, and short stature.
Negative energy balance would result if energy intake fails to match energy expenditure, and it is possible that the increased energy expenditure associated with scratching may interfere with growth. Further quantification of the overall rise in oxygen consumption associated with scratching combined with an assessment of dietary intake9 are required.
